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Technical Field 

~z This invention relates to facilitating drainage and, more particularly, to facilitating fluid 

SI drainage from the bladder and through the urethra of a patient. 
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Jj Background Information 

rU The prostate is a gland in the male urinary system located directly below the bladder and 

ljl around the urethra. In some men, especially men over fifty years of age, the prostate can become 

n f 

LS; swollen or enlarged due to disease or infection. The enlarged prostate constricts the urethra 

G3 causing discomfort and/or bladder outlet obstruction. 



^^(LdO^^ jQno of the known procedures for treating - aa - enlarged prostate is thermal prostatic 
therapy. Duiing lli c iiual p iu s U i l ii - thorapy, th e p r o3ta t c is heated above body temperature to 
r emove the diseased tissue, whereby returning the proctate - to normal oigc. Immediately after 
teeq i meftt, however, the pr o rt nt fl in still s wollen or enlarged due to the the r a p eut i c trauma induc ed 
- by - the procedure . It may take several wcck s- bcforc the troatod - pro state recovers and no longer 
• inh i bito - bkidde s- drainage * 



Summary of the Invention 
The invention involves providing drainage of fluid from the bladder of a patient. Systems 
and methods of the invention typically are used after the patient has undergone prostate treatment 
such as thermal therapy. Systems and methods according to the invention involve converting in 
situ a urinary drainage catheter into an indwelling device. The device maintains the prostatic 
section of the urethra open and able to pass fluid while also allowing normal operation of the 
patient's external sphincter such that the patient has full and normal control over the retention 
and discharge of urine from the bladder even with the device in place within the prostatic section 
of the urethra. 

In general, in one aspect, the invention relates to a prostatic stent. The prostatic stent 
comprises a body member and a retaining member. The body member includes a distal 
terminating end, a proximal end portion, and a lumen extending within the body member to 
allow fluid to drain through the body member. The directional terms proximal and distal require 
a point of reference. In this application, the point of reference in determining direction is in the 
perspective of the patient. Therefore, the term proximal will always refer to a direction that 
points into the patient's body, whereas distal will always refer to a direction that points out of the 
patient's body. The body member is sized for placement substantially within the prostatic 
section of the urethra. The distal terminating end is positioned proximal of an external sphincter 
so as to allow normal operation of the external sphincter. The retaining member extends from 
the proximal end portion of the body member. The retaining member is collapsible into a first 
state to allow the passage of the prostatic stent into the urethra in the first instance. The retaining 
member also is expandable into a second state when located in the bladder to hold the body 
member in place substantially within the prostatic section of the urethra. 

Embodiments of this aspect of the invention can include the following features. The 
retaining member of the prostatic stent can be tapered to provide comfort to the patient during 
insertion of the stent into the patient's urethra. The retaining member also can comprise two or 
more retaining arms, and the retaining arms can be biased in the second state. Prior to and during 
insertion of the prostatic stent into the patient's urethra, the retaining member is in the first state. 
The retaining member returns to substantially the second state once in the patient's bladder and 
thereby acts as an anchor to keep the body member of the prostatic stent substantially within the 



prostatic section of the urethra. The body member of the prostatic stent can include one or more 
side openings to allow fluid to drain from the prostatic section of the urethra into the lumen. To 
help prevent migration of the prostatic stent, the body member also can have one or more 
protrusions. The protrusions are designed to engage the wall of the prostatic urethra and thereby 
provide a source of friction that limits the motion of the prostatic stent within the urethra. The 
body member also can include a suture attached to the distal terminating end. The suture should 
be long enough to extend from the body member to the patient's meatus. The prostatic stent can 
be removed easily from the patient's body by pulling on the suture. The end of the suture can be 
connected to a ball, ring, coil, or other structure that either extends out of the body entirely or is 
located within the meatus. The point of the ball, ring, coil or other structure at the end of the 
suture is to facilitate location of the end of the suture and then removal of the stent by the patient 
himself or by a medical professional, simply by pulling on the located suture. 

In another aspect, the invention relates to a prostatic stent-catheter system for draining 
fluid from the bladder, through the prostatic urethra, and out of the patient's body. The prostatic 
stent-catheter comprises a stent and a connecting segment. The stent includes a body member 
comprising a distal terminating end, a proximal end portion, and a lumen extending within the 
body member. The body member is sized for placement substantially within the prostatic section 
of the urethra with the distal terminating end located proximal of the external sphincter to allow 
normal operation of the external sphincter. The connecting segment comprises an elongated 
body member including a distal end, a proximal end, and a lumen. The proximal end of the 
connecting segment is releasably coupled to the distal terminating end of the stent. The prostatic 
stent-catheter system has at least two modes of operation after being inserted into the patient's 
urethra. In a first mode, the stent and connecting segment are coupled together, and drainage of 
fluid from the bladder occurs continuously. In a second mode, the connecting segment is 
decoupled from the stent in situ, and the connecting segment then is removed from the patient's 
urethra. After the connecting segment is removed from the patient's body, the patient's external 
sphincter contracts and is allowed to function normally to allow the patient have full control over 
voiding of urine. 

Embodiments of this aspect of the invention can include the following features. The stent 
portion of the prostatic stent-catheter can further include a retaining member extending 



proximally away from the body member. When the stent-catheter system is properly positioned, 
the retaining member will be located in the patient's bladder. In one embodiment the retaining 
member comprises a proximal curved tip that acts as an anchor within the bladder opening to 
prevent the distal migration of the stent. In another embodiment, the retaining member includes 
at least two retaining arms biased in an expanded state. The retaining arms are collapsible and 
are collapsed prior and during the insertion of the prostatic stent-catheter into the patient's 
urethra. The retaining arms in the present embodiment return to the expanded state once located 
in the patient's bladder and thereby act as an anchor to prevent stent migration. The contraction 
and the expansion of the retaining arms can be controlled through a pushing device while the 
prostatic stent-catheter is within the patient's body. The stent portion of the prostatic stent- 
catheter system can further include a body member comprising of a large pore mesh. The large 
pore mesh can be fabricated from any biocompatible, self-expanding material such as a nickel- 
titanium based alloy. The body member including the large pore mesh frictionally engages the 
patient's prostate, whereby anchoring the stent to prevent migration. 

In general, in still another aspect, the invention relates to a method of placing a prostatic 
stent-catheter system within the urethra. The prostatic stent-catheter system, which includes a 
stent and a connecting segment releasably coupled to one another, is inserted into the urethra of 
the patient. A medical professional such as a physician advances the prostatic stent-catheter 
system through the urethra until at least a portion of the stent is positioned substantially within 
the prostatic section of the urethra. When properly positioned, at least a portion of the stent will 
reside within the prostatic section of the urethra, while the connecting segment will extend 
through the external sphincter, through the rest of the urethra, and outside of the patient's body. 
The physician will know that the prostatic stent-catheter system is properly positioned when 
urine or other bodily fluid is observed draining through the distal end of the connecting segment. 
Bodily fluids such as urine and blood draining through the prostatic stent-catheter system are 
monitored. If the procedure is being done after treatment (e.g., surgery) on the prostate, the 
medical professional must determine when the patient's prostate has recovered or is recovering 
sufficiently from the treatment, and then the professional decouples the connecting segment from 
the stent and withdraws the connecting segment entirely from the patient's body. The stent thus 
remains within the prostatic section of the urethra to prevent bladder outlet obstruction and to 
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keep the prostatic section of the urethra open and passing fluid(s) from the bladder while 
allowing normal operation of the patient's external sphincter. Once the prostate has fully 
recovered and poses no risk of obstructing fluid drainage, the stent can be removed. Removal of 
the indwelling stent can be accomplished by pulling on a suture attached to the stent. The suture 
typically is left extending from the urethra outside of the patient's body, or it can be left just 
within the meatus and therefore easily located by the patient himself or a medical professional 
such as a doctor or nurse. 

The foregoing and other objects, aspects, features, and advantages of the invention will 
become more apparent from the following description and from the claims. 
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Brief Description of the Drawings 



In the drawings, like reference characters generally refer to the same parts throughout the 
different views. Also, the drawings are not necessarily to scale, emphasis instead generally being 
placed upon illustrating the principles of the invention. 

FIG. 1 is a schematic view of a prostatic stent-catheter system according to one 
embodiment of the present invention. 

FIG. 2 is an exploded view of the prostatic stent-catheter system shown in FIG. 1 . 

FIG. 3 is a schematic view of one embodiment of a prostatic stent. 

FIG. 4 is a schematic view of another embodiment of a prostatic stent. 

FIG. 5 is a schematic view of another embodiment of a prostatic stent. 

FIG. 6 is a schematic view of another embodiment of a prostatic stent. 

FIG. 7 is a schematic view of one embodiment of a pushing device of a prostatic stent- 
catheter system according to the invention. 



FIG. 8 is a schematic view of another embodiment of a pushing device. 

FIG. 9 is an enlarged view of the proximal end of one embodiment of a pushing device. 



FIG. 1 1 is a side view of the prostatic stent shown in FIG. 10. 

FIG. 12 is a cross-sectional view of the prostatic stent taken along the lines 8-8 in FIG. 



corresponding collapsed prostatic stent configuration with an engaged pushing device. 

FIG. 14 is a schematic view of both a handle mechanism in a second position and a 
corresponding expanded prostatic stent configuration with an engaged pushing device. 

FIG. 15 is a schematic view of both a handle mechanism in a third position and a 
corresponding expanded prostatic stent configuration with a disengaged pushing device. 

FIG. 16 is a plan view of another embodiment of a prostatic stent-catheter system, in an 
insertion configuration. 

FIG. 17 is an enlarged plan view of the prostatic stent shown in FIG. 16. 

FIG. 18 is the prostatic stent-catheter system of FIG. 16 in a release configuration. 
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FIG. 10 is an enlarged plan view of a prostatic stent. 




FIG. 13 is a schematic view of both a handle mechanism in a first position and a 



FIG. 19 is a schematic view of the prostatic stent-catheter system of FIG. 1, showing the 
prostatic stent-catheter system in an expanded configuration. 

FIG. 20 is a schematic view of the prostatic stent-catheter system of FIG. 19 in an 
insertion configuration. 

FIG. 21 is a schematic view of a male urinary system and the prostatic stent-catheter 
system of FIG. 20 prior to insertion. 

FIG. 22 is a schematic view illustrating insertion of the prostatic stent-catheter system of 
FIG. 20. 

FIG. 23 is a schematic view illustrating proper placement of the prostatic stent-catheter 
system of FIG. 19. 

FIG. 24 is a schematic view illustrating connecting segment decoupling from the prostatic 
stent-catheter system of FIG. 19. 

FIG. 25 is a schematic view illustrating connecting segment removal from the male 
urinary system. 

FIG. 26 is an enlarged schematic view of one embodiment of a retaining device. 
FIG. 27 is an enlarged schematic view of another embodiment of a retaining device. 
FIG. 28 is an enlarged schematic view of another embodiment of a retaining device. 



Description 



The invention generally relates to relieving bladder outlet obstruction. After prostate 
treatment, a patient can experience urinary retention. The invention generally involves treating 
urinary retention, especially male urinary retention, while still allowing normal operation of the 
patient's external sphincter (and thus allowing normal voiding of the bladder) even with a stent 
located temporarily within the prostatic section of the patient's urethra. 



^ After a - medical procedure to - treat an ob3truotod prostate, s uch as thermal pro s tate 

Another consequence of such medical procedures is bladder outlet ob s truction which re s ults from 
the - stilUslightly enlarged and - rccovcring - prostate. After the procedure, the medica l profession al 
S $*% tr & physician) thai peifuimed the piocedtae ui s o me ul hcr medical profe s sional will monitor 
the amount of uri n e .mil p iTi'.l'.ilr 1 M r nlin^ m il l iill i 'llipl I n j i rnvirlp thr pnt i n i t vnth n n- np en 
urinary pas s ageway. In order to monitor continuously the bodily fluido from the patient's b l a dd er 
*aad pro s tat e t he m edical profc39ional( - s )- attcndmg t o the patient need to p r event t he patient's 
ste rna! sphincter fr^m Hiring t n n11 n w n ^n ^ t^mT4 ii nint n rrnpt^d rlrninnce nf thr^e bodily 
fluids. Irugenecali, the attending profoooional(s) only niid(s) to monitor the flow of blood and 
urine from th e patient's urinary ayotcm fo r a few hums. It may, however, take several weeks for 



,en ti r- e urin a ry s ystem ou e h that coastemfr drainage can . be realized for some period of time -j ust 
after treatment of the prostate, and whioh al30 cairthcroafter provide an open urinary passageway * 
from the hlarlrier thr o ugh the prootatic section of the uicthm while simultaneously allowing * 
ftprmal op er ation of the patient's ex te rna l sphincter such that the patient has full and normal 
^control over bladder voiding ? 

Referring to FIGS. 1 and 2, a prostatic stent-catheter system 1 of the invention comprises 
a prostatic stent 3 and a connecting segment 6. The prostatic stent 3 includes a body member 5 
made of one or more biocompatible materials such as silicone, nylon, polyglycolic acid, or 
stainless steel, and sized to fit substantially within the prostatic section of the urethra. The body 





t ractate to - ietuverr One of the objects uf the pxeseut iiivcnti u n ia to provido 



member 5 has a proximal end 7, a distal terminating end 4, and a lumen extending from the 
proximal end 7 to the distal terminating end 4 to allow fluid drainage through the body member 
5. As previously mentioned in this application, the term proximal refers to a direction that points 
into the patient's body and the term distal refers to a direction that points out of the patient's 
body. The body member 5 may be reinforced with a wire mesh to increase the tensile strength of 
the prostatic stent 3 whereby decreasing the possibility of the lumen collapsing. The prostatic 
stent 3 as illustrated in FIGS. 1 and 2 further comprises a retaining member 8. The retaining 
member 8 is also made from one or more biocompatible materials. In the disclosed embodiment, 
the retaining member 8 has at least two retaining arms 13a and 13b. Other retaining member 8 
embodiments are possible, so long as these embodiments anchor the body member 5 within the 
prostatic section of the urethra, and do not inhibit fluid drainage from the bladder. Examples of 
some other retaining members are given in FIGS. 3-6. Other further possible embodiments of 
retaining member shapes include umbrella shaped prongs and a pigtail curl. All retaining 
member embodiments must be either collapsible or able to be straighten for insertion ease. 
Similarly, a retaining member is not required if a prostatic stent includes another means to 
prevent migration of the prostatic stent from the prostatic section of the urethra (for example, a 
body member that frictionally engages the patient's prostate). The retaining member 8, as shown 
as in the embodiment of the device in FIGS. 1-2, also includes a proximal tip 2. Within the 
proximal tip 2, there is a lumen extending from a base proximal tip opening 9 to a proximal tip 
opening 11. The retaining member 8 is collapsible and has at least two distinct states. In a first 
state, the retaining member 8 is collapsed to allow for insertion ease. In a second state, the 
retaining member 8 is expanded to secure the prostatic stent 3 from significant migration after the 
prostatic stent 3 has been properly positioned. The prostatic stent 3 is properly positioned within 
a male patient's urinary system, when the retaining member 8 is located within the patient's 
bladder and the body member 5 is located substantially within the prostatic section of the urethra 
with the distal terminating end 4 being located proximal to the patient's external sphincter. The 
connecting segment 6 of the prostatic stent-catheter system 1 comprises an elongated body 
member 29 having a proximal end 28 and a distal end 30. A lumen extends from the proximal 
end 28 to the distal end 30 for fluid drainage. At the distal end 30 of the connecting segment 6 
there is at least one side opening 26 for fluid drainage. 



During insertion of the prostatic stent-catheter system 1, the proximal end 28 of the 
connecting segment 6 is releasably coupled to the distal terminating end 4 of the prostatic stent 3. 
The coupling of the prostatic stent 3 with the connecting segment 6 creates a single lumen 
extending from the proximal end 7 of the body member 5 to the distal end 30 of the connecting 
segment 6. To couple the prostatic stent 3 to the connecting segment 6 a guide 40 is used. The 
guide 40 is an open ended tubular body member having a slightly smaller diameter than both the 
connecting segment 6 and the body member 5. The guide 40 is fastened to the proximal end 28 
of the connecting segment 6 such that a portion of the guide 40 is within the lumen of the 
connecting segment 6 and the remaining portion extends out from the proximal end 28 of the 
connecting segment 6. The remaining portion of the guide 40 is then inserted into the lumen of 
the body member 5 creating a slip-fit seal between the prostatic stent 3 and the connecting 
segment 6. Various other couplings are possible, so long as the distal terminating end 4 of the 
body member 5 and the proximal end 28 of the connecting segment 6 are releasably joined 
together. For example, in other embodiments, the guide 40 is releasably coupled to the prostatic 
stent 3 with sutures that can be removed in situ after the prostatic stent 3 is properly positioned. 

After a prostatic procedure to treat an obstructed prostate, such as thermal therapy, the 
patient's prostate typically will still be slightly enlarged and it may bleed. To prevent bladder 
obstruction and to monitor the amount of urine production and prostate bleeding, a physician can 
insert the prostatic stent-catheter 1 into a patient's urethra until the proximal tip 2 is located 
within the bladder and the connecting segment 6 extends through the external sphincter as to 
allow constant drainage of fluids from the patient's bladder and through the patient's prostate. 
Once the physician has decided that the patient's bodily fluids no longer need to be monitored, 
constant fluid drainage from the patient's bladder is no longer necessary. To avoid the potential 
risk of bladder retention due to the slightly enlarged and recently treated prostate, however, the 
physician may wish to maintain the prostatic stent 3 within the prostatic section of the urethra 
until the prostate is completely resolved. The physician, realizing that patient's prostate could 
take several weeks to resolve and not wishing to inconvenience the patient, can remove the 
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connecting segment 6 from the prostatic stent-catheter system 1 while leaving the prostatic stent 
3 in place by simply pulling on the connecting segment 6. 

^Fhe-em bodimcnt of the pr oo tatic stent catheter systom 1 of FIGS. 1 and 2 further * 
eo mprisos a pushing - device - 12 and a liaudhr20. The -pushing device 12 has a proximal end - 36 
.ga cLad ist a l- ond 3 4 . Tin width uf Ihe pushing device 12 is s i zed to f i t within the lumens of - tho* 
pge statio stent 3 and thc - cormccting 3Cgmcnl 6; while the lenglh uf LliC pushing device 12 is sized-* 
^ seiha t- thc pr o ximal cirf ib can contact th e proximal lip 2 o f the pi u u lal i c ktent - 3 while the distaL 
* cnd 3 4 ^0Ktondi3 beyond th e disUl end 30 uf the idedsdbly Luini ccl cd connecting 3cgmont 6 . 
Therefor e, the physician performing the procedure can use the pushing device 12 to contact - the 
cp roximal tip 2 of the prootatic - stcnt 3 once the prostatic stent catheter system 1 1 i3 already inoortod 
^ «4 nto4he^patient's body. The-puohing-devicc 12 con bo made from any material that i s flexible 
<fi enough toxonform to the patient's anatomy, but also rigid enough to extend the proximal tip 2 

y #w ay fro m4he body member - 5. Matortakr sndras-stamlegs : > l e cl ui putyui bo nato meet thoso > 

- 3 c rit eri a. T h e pushing d evice 13 oan be either straight as shown in FIG. 7 or curved ao shown in, 

M 

IH FI G 8, to nid in t h e in s ertion and placomcnt ofrtho prootatio stent 3 -within the prostatic section of 

ru 

s thes u ret hr a^Exteftdmg through the entire pushing device 12 - 13 - a-lumcn capable of receivings 

^ guide w ir e. At the proximakmd 3 6 of the push i ng device 12 is a flange 32 u s ed to connect 4ho> 
pr oxi m aLt ip 2 t o~the pushing device 12. The flange 32 al30 prevents premature separation of the 
pushi n g - device 12 from the proxima l -tip 2. The flange 32 is best illustrated in FIG. 9. The other 
end o f the pushing-de v ice, the distal end 3 4 , is attached to a mechanism 2 4 located within the 
handl e 20, The mechanism 2 4 is slidably movablcnirthc proxima t-and-dts lal directi o ns. B ec ame 
the me c h a nism 24 is attach e d to * h e -pushing dovioc 12, the position of the moohani3m-2 4> 
dctc r mincjrtho position of the pu s hing -d e vice 12 wilhiirthc prostatic stcnt^cathctor system % . 
T h e h andle 2 0 r t s- attachcd4 o the distal end 30 of the connecting - segment and remains outside =e£ 
4h o p a tie nt's body, Therefore, a physician ha s ttcccss to the position of the pushing device 12 afr 
al l tim es du r ing - a procedure. Dcsidcfrth c mechanism 24, Ihc handl e 20 also includes at least one > 
.openi ng 22 ' for^faainage of fluids from the prostatic - stent catheter - system 1* 
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The embodiment of the prostatic stent 3 of FIGS. 1 and 2 includes a series of openings 
10, 14a - 14d in communication with the lumen of the body member 5, and a series of 
protuberances 16a - 16e. These features are most clearly illustrated in FIGS. 10-12. The series 
of openings 10, 14a-14d and/or the series of protuberances 16a-16e on the body member 5 
decrease the likelihood of migration of the prostatic stent 3. The protuberances may be parallel 
to each other or may be progressively angled to further decrease migration. In the disclosed 
embodiment, the series of protuberances 16a -16e have a serpentine pattern, however other 
possible patterns such as circular or spiral are possible. When the prostatic stent 3 is properly 
positioned, the series of protuberances 16a-16e are in contact with the patient's prostate. 
Consequently, the series of protuberances 16a -16e create a source of friction between the 
prostatic stent 3 and the prostate which decreases movement of the prostatic stent 3. The series 
of openings 10, 14a-14d in the body member 5 also create friction between the patient's prostate 
and the prostatic stent 3. The series of openings 10, 14a- 14d further allow bodily fluids such as 
urine or blood to enter into the body member 5 of the prostatic stent 3 while permitting prostate 
tissue to extend into the prostatic stent 3 to aid in securing the prostatic stent 3 from migrating. 
To further prevent migration, the distal terminating end 4 may be belled outward to a diameter 
larger than the body member 5 but essentially equal to the connecting segment 6. FIG. 12 is a 
cross sectional view of the prostatic stent 3. In this drawing a proximal ledge 15 and a distal 
ledge 17 are noticeable in the internal prostatic stent 3 profile. The proximal ledge 15 is 
designed to receive the flange 32 of the pushing device 12 (shown in FIG. 9). The proximal 
ledge 15 provides a contact surface for the flange 32 to push against when the pushing device 12 
is proximally extended. The distal ledge 17 is designed to receive the guide 40 (shown in FIG. 
2). The distal ledge 17 provides a contact surface for the guide 40 to rest against while the 
prostatic stent 3 and the connecting segment 6 are coupled together. 

As previously discussed, the prostatic stent 3 as illustrated in FIGS. 1 and 2 includes a 
retaining member 8 with at least two distinct states. The retaining member 8 is biased in the 
second state. The physician can change the retaining member's 8 configuration to the collapsed 
or first state by either applying pressure with his or her fingers to the retaining arms 13a - 13b to 
extend the proximal tip 2 in the proximal direction and thus collapse the retaining member 8 or 
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by proximally extending the pushing device 12 within the lumen of the prostatic stent-catheter 
system 1 to extend the proximal tip 2 and thereby collapse the retaining member 8. In the latter 
case, the physician can control the process from outside of a patient's body by placing the 
mechanism 24 into a first position causing the extension of the pushing device 12. This process 
is schematically illustrated in FIG. 13. Similarly, the retaining member 8 can be returned to the 
second state by either removing the pressure on the retaining member 8 or retracting the pushing 
device 12 within the prostatic stent-catheter system 1. FIG. 14 shows the expansion of the 
retaining member 8 as a result of placing the mechanism 24 in a second position. To detach the 
pushing device 12 from the prostatic stent 3, the mechanism 24 is placed into a third position, 
shown in FIG. 15. 

Another embodiment of a prostatic stent-catheter system 100 is illustrated in FIG. 16. 
The prostatic stent-catheter system 100 comprises a prostatic stent 300 and a connecting segment 
600. The prostatic stent 300 includes a large pore mesh design 350, a proximal end 370, a distal 
end 340, and a lumen extending between the proximal end 370 and the distal end 340. An 
enlarged view of the large pore mesh design 350 is illustrated in FIG. 17. The large pore mesh 
350 is fabricated from any self-expanding, biocompatible material such as nylon, polyglycolic 
acid, stainless steel or nickel-titanium based alloys. The large pore mesh 350 is produced by 
weaving, braiding, or heat bonding strands of the selected self-expanding, biocompatible 
materials together or by slotting or pattern cutting by laser and/or conventional machining a 
hollow tube of the selected material. The large pore mesh 350 may be coated with a thin 
polymeric layer to prevent trauma to the patient's urethra during insertion. Each pore 360 in the 
large pore mesh is an opening for fluids to drain into the lumen of the prostatic stent 300. 
Because the prostatic stent 300 includes many pores, the possibility of all of the pores 360 
becoming blocked by blood clots so as to inhibit drainage is small. The prostatic stent 300 is 
sized to fit within the prostatic section of the urethra. When properly positioned the proximal 
end 370 is located distal to the bladder while the distal end 340 terminates proximal to the 
external sphincter. In the disclosed embodiment, the prostatic stent 300 has a circular cross 
section. The shape of the cross section need not be circular. In other embodiments, a prostatic 
stent including a large pore mesh can have other cross sectional shapes such as a triangle or oval. 
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In still yet other embodiments, the shape of a prostatic stent could differ from the disclosed 
embodiment by having a non-constant cross sectional shape such as hourglass or funnel shapes. 

The prostatic stent-catheter system 100 of the embodiment illustrated in FIG. 16 further 
includes a guide 640 for coupling the prostatic stent 300 to the connecting segment 600, a handle 
200 including an activation mechanism 240 and openings for fluid drainage 260, and a pushing 
device 120. The pushing device has a bullet-shaped proximal end 122. The bullet-shaped 
proximal end 122 is capable of capturing and collapsing the proximal end 370 of the prostatic 
stent 300. The opposite end of the pushing device is attached to the activation mechanism 240 in 
the handle 200. FIG. 18 illustrates the prostatic stent-catheter system 100 in a release 
configuration. The physician performing the procedure can achieve the release configuration by 
extending the pushing device 120 so that the bullet-shaped proximal end 122 releases the 
proximal end 370 of the prostatic stent 300. The physician can then remove the connecting 
segment 600 from the prostatic stent-catheter system 100 by decoupling the connecting segment 
600 from the prostatic stent 300, and removing the connecting segment 600, the handle 200, and 
pushing device 120 from the patient's urethra. 

The prostatic stent-catheter system 100 illustrated in FIG. 16 is placed into the patient's 
body, used in the patient's body, and removed from the patient's body in the same way that the 
other embodiments of prostatic stent-catheter systems described herein are placed, used, and 
removed. 

The prostatic stent-catheter system 1 in FIGS. 19-25 is of the embodiment illustrated in 
FIGS. 1 and 2. In this embodiment, the prostatic stent 3 further comprises a retaining member 8 
as previously described. In FIG. 19, the prostatic stent 3 in this invention is in its biased or 
natural state. The prostatic stent-catheter system 1 in FIGS. 19-25 further includes at least one 
suture 42. In another embodiment, the suture 42 can be replaced with any tubular structure that 
is thin enough to pass through the external sphincter 54 without negatively impacting the 
operation of the external sphincter 54 such as a long membrane. The suture 42 or tubular 
structure can be useful when removing the prostatic stent 3 from the prostatic section of the 
urethra at some point after the prostate has resolved. To attach the suture 42 to the prostatic stent 



3 one end of the suture 42 is threaded through the distal terminating end 4 of the prostatic stent 3. 
The suture 42 is intended to run parallel to the prostatic stent 3 and connecting segment 6 walls 
along the lumen to reduce the likelihood of catching and holding blood clots. The other end of 
the suture 42 can be attached or connected to a retaining device 44. The retaining device 44 
serves as a recovery means if the prostatic stent 3 proximally migrates. The retaining device 44 
is slidably adjustable along the entire length of the suture 42, thereby allowing the physician to be 
able to position the retaining device 44 either within or external to the meatus 60. In the 
disclosed embodiment, the retaining device 44 is located external to the meatus 60 to permit 
erections. The retaining device 44 in FIGS. 19-25 is a bead. Various other embodiments of 
retaining devices are possible. Some of the other possible embodiments of retaining devices are 
illustrated in FIGS. 26-28. 

Before a physician can insert the prostatic stent-catheter system 1 including a retaining 
member 8, the retaining member 8 must be collapsed. FIG. 20 shows a prostatic stent-catheter 
system 1 of a disclosed embodiment in an insertion or collapsed configuration. FIGS. 21-23 
illustrate a method of inserting and placing a prostatic stent-catheter system 1. The remaining 
drawings, FIGS. 24-25 depict the decoupling of the prostatic stent 3 and the connecting segment 
6 and the subsequent removal of the connecting segment 6 from a patient's urethra. 

FIG. 21 shows an illustration of both the prostatic stent-catheter system 1 in the insertion 
configuration (i.e., collapsed retaining member), and a male urinary system 70. The male urinary 
system 70 including a urethra 58, an external sphincter 54, an opening to the external sphincter 
56, a prostate 53, a prostatic section of the urethra 52, and a bladder 50. The point of insertion of 
the prostatic stent-catheter system 1 is the meatus 60. 

To position the prostatic stent-catheter system 1 within a patient to relieve bladder outlet 
obstruction and to monitor a patient's bodily fluid excretions (post thermal prostate therapy, for 
example), a physician inserts the prostatic stent-catheter system 1 into a patient's urethra 58 
through the meatus 60. This procedure is schematically illustrated in FIG 22. The prostatic 
stent-catheter system 1 is advanced through the urethra until the prostatic stent 3 is substantially 
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within the prostatic section of the urethra 52 with the retaining member 8 residing in the bladder 
50. The physician can confirm proper placement of the prostatic stent-catheter system 1 by 
observing urine flowing through the connecting segment 6. FIG. 23 illustrates schematically the 
proper placement of a prostatic stent-catheter system 1. 



^ / The-prest atic stent CQthetcrs yste m4 - remains inside the male urinary - oyotom 70 until-a* 
.de crease in . prostate blooding is observed and a phys i c i an de ci des that it is no longer nccc33ary"to 
aaonitor a patient's bodily - flui<io?£qrction3. Even th u ugh dpalicirt ^ s bodily fluid oxorotiono no 
< longer . require monitoring, the patient's pro3tatc -5 3 may still - bo obstructed. To prevent bladde r 
j asrtlct o bs li uctiuii and lupiumuie pt'omale 53 lecuveiy, a physician may decide to loavo tho > 
prostatic stent 3 in position, and to remove only the connec t ing segment 6 portion of the prostatic * 
^ent - catheter-sysiun 1. Tu iciiiuvc Lhc - conncct i ng scgmcnt - 6; the physician firot decouples tho 
prostatic stent 3 and connecting segment 6 by pulling on the connect i ng 1 segment 6 (FIG. 24) . 
TV phy s ici a n is t h on (\b\v tn w ithdr aw thr rnnnrrtmr ir^m ft nt 6 frnnrthr n r rthrn 58 (FTG °?) 

Qnrp thp cqj]j\^cf\r\Q rppmpnt 6 - pnrHnn nf tVin prnntntir Qtr nkr jit li M r ■ «y« 1 jo i T n i r , v , n , ) \ ] Y ) 

patient' s-e x ternal sphincter - opening 56 cont r acts, allowing the eAteiuaHtphinc lci t u u pci al c 
n orma l ly and thus allowing the patient to control all bladder functions even though the prostatas 
st ent 3 remains in place. The 3uturc 42 att a ehccHo - thc prostatic a l cnl 3 e x t ends fium the dis l ah 
" torminating -e nd 1 thr o ugh the urethra 58 and termina t es just outside the meatus 60. The suture , 
42 is thin enough to pas s through th e contracted external sphincter opening 56 without negatively * 
im p ac ting - the operation of the exte r nal sphincte r oi Iherefoie the pu l i en t's bladder control. Tho 
removal of a prostatic stent 3 may bo performed separately at - 3om o later time, by eith e r pulling 
-eB- ihc suture 42 o r tliiough endoscopic me ans. 

Variations, modifications, and other implementations of what is described herein will 
occur to those of ordinary skill in the art without departing from the spirit and the scope of the 
invention. The invention is not to be limited by the preceding illustrative description. 




What is claimed is: 



